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et ai [1998] MoL Microbiol, 27:1039-1050. Therefore, NolA affects repression indirectly, 
through the control of nodDj expression. 

Cell-cell signaling plays a large role in the ability of bacteria to respond and adapt to 
a particular environment. Regulatory systems that control gene expression in response to 
5 population density (i.e., quorum sensing) govern such bacterial phenotypes as 

bioluminescence, antibiotic production, plasmid conjugal transfer and the synthesis of 
virulence factors in both plant and animal pathogens (Hardman, A.M. et ai [1998] Antonie 
van Leeuwenhoek 74:199-210). Quorum sensing involves the recognition of self-produced 
signal compounds, which function to regulate the expression of genes when threshold levels 

10 of these signals have accumulated in cultures of a sufficiently high population density. In 

Gram-negative bacteria, the best studied of these signals are N-Acyl homoserine-lactones 
(AHL) (Fuqua, W.C. et al [1994] 1 Bacterial 176:269-275). In Gram-positive bacteria, an 
equivalent role is played by various posttranslationally-modified peptides (Kleerebezem, M. 
et ai [1997] MoL Microbiol 24:895-904). Several AHL compounds have been identified 

15 from rhizobia, including Rhizobium leguminosarum biovars viciae, trifolii and phaseoli, 

Rhizobium etli, and Rhizobium meliloti (Thome and Wilhams [1999] J. Bacterial. 181:981- 
990; Cha et al. [1998] MoL Plant Microbe Int. 11:1119-1129; Gray et aL [1996] 
Bacterial. 178:372-376; Rosemeyer a/. [\99^] J. BacterioL 180:815-821; VanBrussel 
aL [1985] J. BacterioL 162:1079-1082; and Wijffelman aL [1983] MoL Gen. Genet. 

20 192:171-176). In a few cases, these autoinducers have been implicated in the nodulation 

process. For example, the small AHL molecule produced by R. leguminosarum bv. viciae 
is required for the expression of the rhiABC operon, which is important for rhizosphere 
growth and nodulation efficiency (Cubo et aL [1992] J. BacterioL 174:4026-4035). In R. 
etli, mutations that disrupt AHL synthesis resulted in decreased nodule numbers on host 

25 plants (Rosemeyer et aL [1998] /. BacterioL 180:815-821). Therefore, AHL-mediated 

quorum sensing may play an important role in the symbiotic process. To date, no quorum- 
sensing compound has been identified fi-om the soybean symbiont Bradyrhizobium japonicum. 

The current invention addresses the inefficiency of soil inoculation due to the presence 
of competing indigenous B, japonicum in soil and provides novel compounds and 
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32 UTR-103XC1 
Abstract of the Disclosure 

^ The subject invention relates to compounds and compositions which induce 

transcription of the nolA gene in nitrogen-fixing bacteria, such as Bradyrhizobium japonicum. 
Novel bacterial strains which are insensitive to NolA, soil inoculants comprising NolA 

} insensitive bacteria and/or nolA inducers, and methods of increasing nitrogen fixation in 

^ legumes are also disclosed. 
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